The relative catalytic specificities of the large subunit core of Synechococcus ribulose bisphosphate carboxylase/oxygenase.
The relative specificities of the carboxylase and oxygenase reactions catalyzed by the recombinant large subunit core (L8) of Synechococcus ribulose 1,5-bisphosphate carboxylase have been determined. The L8 core still retained the ability to catalyze both reactions but at a much reduced turnover rate, about 0.6% of the holoenzyme. The fate of ribulose 1,5-bisphosphate during carboxylation and oxygenation by L8 was compared with the Synechococcus holoenzyme (reconstituted from L8 and recombinant small subunits), the carboxylase from Rhodospirullum rubrum, and that of spinach. The absence of small subunits had no significant effect on the partitioning of the bisphosphate substrate between the two reactions. Thus the course of the two competing reactions is a characteristic of the structural elements that compose the L-subunits, whereas the S-subunits exert their effect on factors common to both reactions such as the specificity of the bisphosphate substrate.